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PROBLEM TO BE SOLVED: To eliminate the doubled 
ejection of an ink droplet and enable a multivalued 
(gradated) recording process to be performed in a single 
round of main scan with a clear gradated image 
visualization. 

SOLUTION: A recording head 1 1 consists of a many 
arrays (L1, L2, L3) of nozzle groups with a varying nozzle 
diameter arranged diagonally or obliquely with the scan 
direction (X direction) of the recording head 11. Dots of 
different sizes are formed on the same spot of a printing 
paper in a single round of head scan by exclusively 
driving nozzles of different diameters (L, M, S) from the 
many nozzle arrays. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] This recording head is an ink jet printer characterized by forming the point that have 
the nozzle group of two or more trains from which the diameter of a nozzle differs in the 
recording head for ink jet printers in the scanning direction of this recording head, a rectangular 
cross, or the direction of slant, drive exclusively the nozzle from which the diameter of a nozzle 
differs from two or more nozzle trains in the same position of a print form, and dot sizes differ in 
the same position, by one head scan. 

[Claim 2] This recording head is an ink jet printer both characterized by the thing which have the 
nozzle group of two or more trains from which the diameter of a nozzle differs in the recording 
head for ink jet printers in the scanning direction of this recording head, a rectangular cross, or 
the direction of slant, and for which only the number of the color types of ink has a recording 
head in the main scanning direction of this recording head. 

[Claim 3] It is the ink-jet head characterized by only the number of the color types of ink having 
the aforementioned recording head in the main scanning direction of this recording head while 
this recording head has the nozzle group equal to the number of the color types of ink which 
****** for the equal train of the diameter of a nozzle in the recording head for ink jet printers in 
the scanning direction of this recording head, a rectangular cross, or the direction of slant 
[Claim 4] The ink jet printer according to claim 1 or 2 characterized by driving exclusively the 
nozzle of a path which is different in the same printing position to the ink kind of the same color. 

[Claim 5] The ink-jet print according to claim 1 or 2 characterized by having a nozzle train over 
black ink and making the nozzle to this black ink into a single tier. 

[Claim 6] The ink jet printer according to claim 1 or 2 characterized by arranging each recording 
head alternately while shifting a nozzle train up and down for every recording head. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the nozzle side of the recording head by this invention. 
[Drawing 2] It is drawing for explaining the gradation nature in the case of performing color 
record using the recording head by this invention. 

[Drawing 3] It is drawing for explaining other examples of this invention. 

[Drawing 4] It is an important section block diagram for explaining the example of further others 
of this invention. 

[Drawing 5] It is an important section cross section for explaining the example of further others 
of this invention. 

[Drawing 6] It is an important section outline perspective diagram for explaining an example of 
the ink jet printer of the conventional on-demand serial print form. 

[Drawing 7] It is drawing showing an example at the time of recording the character A, using the 
conventional ink JIETO recording head. 

[Drawing 8] It is drawing showing an example in the case of performing gradation record using 
the conventional ink jet printer. 

[Drawing 9] It is drawing showing other examples in the case of performing gradation record 
using the conventional ink jet printer. 
[Description of Notations] 

11, 11 M, 11 C, 11 Y, 11 L, 11 M, 1 1 S [ — Carriage 2 is made to reciprocate to main scanning 
direction (the direction of X), and it is a guide rod and 14. / — 15 The recording paper, 16 / — 
Recording paper conveyance roller. ] — An ink-jet injection head (recording head), 12 — 
Carriage, 13 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/11/25 



U9)H*B#fW (JP) 



Wm^9- 164706 

(43)&08B ¥fS9*P(1997)6E24B 



B 4 1 J 3/04 1 0 3 X 

1 0 1 A 
1 0 3N 



SSlfcR *at:£ fS*>S«»6 OL (± 5 H) 





WB¥7-327207 




000006747 










(22) WEB 


¥j£7*P(1995)12fll5B 




jftA^HKf Hii 1TB 3#6^ 






<72)&W# 










*«lS5ABaK(f>liaiTB3#6^ #5* 








£*fc'J 3-1*1 






(74)«3SA 


*>S± iSS? Witt (JH*) 



(54) [%m<D%m n>^xyKyH 



(57) 

*>±**-c*ft (Htm* e»#-e&* &£>^o. pgfg£ 

fiSft^y K 1 1 tt, V X/HSs6SJltt51i 
»?»J (L lf L 2 , L 3 ) <0/X/l*KrlE*^y Kl 1 <0 

*a^rrR] (x^ft) ^ifiX (pi (a) ) &tc&®it>Jj 
a (mi (b) ) fctf-rs. -/y ^hJB«DM-<0tt« 

twHlSJft(^y XyU^J^e>/X/ug (L, M, S) 



(51)IntCL e 
B 4 1 J 2/205 
2/21 
2/135 



tA) 



L M S 11 



■^"t"-1* 
-©-$-4- 

-©-4-4 



t 



I i I 

Li Lz Ls 



(B) 




[mmHMtoffH] 

<&#BI-te Kjy hf^X^^^-g^-d]^^ K*3E 
ls?i?=*y hXy 

[»*«3] -Y^*^** hXy ^*ffl<7>E«S^2/ K 

5 m <D y X/u £ tJMfttt |g®j-r S C £ £ *f» 
Xf*2f;iE*t<^ v^y hXy ^ 

[is*^6j #ie«— y Krticy x/ujij4r_tr^-r 

«a^t6H*Sl Xfi2ic|ElR(0> hxy 
[0 00 1] 

xy hES^Bt-fci^T, -i^/ZV'^y Y^y V<D^~- 

<d^m^xi y^xD^m^m^mt u 

[0 0 0 2] 

xy > hk^m ^^v^zcty hxy i/*<D—w&nw-r 

HMt^y K (IE»^s/ K) . 1 2ttE»-^y Kl«r* 



2) «fBB¥9- 1 6 4 7 0 6 

2 

1 5, 1 6ttE»3Rl 4SrBl3feS^|n) (Y^laj) K 
»ai-5»aiti-9-C, JI*P0)J:5(:, E»— ;/ K 1 1 

?>mm&i 4 ^^^iL^ffiicfi. igm^-rj;?^ e 

W®&V>4^m>zcy h®»y X/H lf i 2 , l n 
(X*ft) ^*3SL**se>#yX/U < fct)51WWtc^>'^ 

Kl 1 i^SELTAiv^X^tEftLfc^^W* 
[0 0 0 3] H8fi, ±3S^rt#-r h/y 

v^*ffl^r»BSE»tff 5^<^--«*^-rig-e. a 

r^^yX/PSS:Xx.TBetS:StLT'*3*). Li: 

ep ufcy X/p&^>^:$ i^y X/u^j^^i/>x i y^xDts, 
20 (-1 ^5>^ibLT. Mi^Lfcyx/u^cD^y 

Xyu^iJ^^T 1 9-f ^OE»ftfTV\ *l^T% ffSx 
Eft^y KXttBftRt 1 7>T ^»iLt, ^fftt, 

s <hfnLfcy X/p^c7)/jN$t>y XA^j£ffit^-c i > 
<30E»*fft\ :ttl:J:ot, ±*3E*|pj{r:3[El*ac-r 
^c^lcJ:oT. /h, ^c, * + 

/hH-* + *^tt8ii9^»Hu^/PS:^ri--5E»«r 

[0 0 0 4] HI 9 te, RtWE»*ff 5»-&^>flfe^«IS:^ 
"ME]T% r (O^^fL (H8i-^L/c:L, M, S CO y X/U 
30 ^JSr^^ttMft:^ UTEft^y KllL, 11M, 1 

^iJicgE^L. 1 EI<0±*aE-C 1 7-T^OE»4:fT5 J: 5 

[0 0 0 5] 

«*a«(-J:5^. l(E]^±*^T-8Pg^c7)E^^fT9 

* lc2[H]X«3le]^1SlgcllI-r >*&m&tt 

40 /«ct\ 0j;tfcf x /h (S) t^>r ^^iBfc*: (L) (O^ist 
*Sr«*aJT%Lfc»&t. * (M) <D-f ' 
CD <D4>*ffi%:mtett*>l.ti»itb. JElcd, /h 

(s) f * (m) , * (D <o4^tm*w&n%\,tz. 

[0006] ±as<Dr^#>r>^aofiiaiT 
*>*<c<-u. u^t. i ia^**aE-e*« es 

50 ^^tfc^tDT'fc^o 



3 

[0 0 0 7] 

^5^*3/ hXy :x*/H<OE»— s> Kfc*3<^T. !£Eft- 
3/ Kfl> / X^a*sH45I»a«)y X/u#*RE»— 

ttSy X/uSrtlWfi6?«clB«iU-C|pI— ^ffiH^fl 

[0008] 2 <o38?Bte. >^ s/ h 7° y > 

■*JB£>Eft-S' KK*5^T, 0EE»— yKfi, y X/ug 
dS»ft-5*»M^y X/u»4rREft— s> K^^fft £ 
K**fctt»«)*lpJ^#-r*fct^ Eft— s'KSr-O 
*<afe«<0»fcttKEft— 3/ K<0±*aE^|R»c*-f <5C 

[0 0 0 9] m#m3<D?£Wte. -<>?i/*-y Vzf Vl/ 
*JB<£>Eft— s> K{w*3l>X. KEft— S'Kf*. yx/^ 

/u#*KEft— s> KO*a*iRitB:3S*fctt»«>*R)l!: 
^T-r-Sttt^ SflEEft-3' KSr-f V* <Ofi»a**r 

[0 0 10] !»*«4<oa5Mfi N Xfi 2^3801 

[o o 1 1] m^mscommn. m&mix&2<Dmw 

^ t w »i- 6 y X/w £ - ?ij t U r £ * <KMK fc i" 6 fc <E> 
[0 0 1 2} B*56 0J8«I^ t»*«l XI* 2 £>|8W 

icjst^T* #Eft-y K^fciny X/i^J&JLTK-f *>i" 
t t>iw. &Eft-3/ KSr^AttfcERLfc::***^ 

[0 0 13] 

mmnn-mvj&m muz, *«wi:«t5f5»^yK 

CD/ X/WD5Sr^i-0T% + . 1 lfiEft— jxK^ 0E 
Eft- s/ Kl 1 twfi, yX/u^W^M^JL!, 
L 2 , L 3 3M i^ttSyX^R 

tt^nxi^o /X/ujijLxt-^ y X/u&o^t&y 
X)V (D as?t§&<@ 6«) , yX/i^J 

r-2t-tt^X/uadSfffi^#$(oyX/u (m) ftsitft - 
fi (/X/u^jL^rajStoefi) , y X/u*flL 3 Ktt, y 
x/uasfts/hs*yx/^ (s) *s«ftfl (yx/u^jL^ 

L 2 *ra»<0 6«) Rlt&ixTfcP,, EftBf, Ctlfctf 

MJw, «.yX/u^Eft««^jCbiEBi$ix % i^-r^(D 
EftjftsfTttfcixSo Mat, 



3) ^Bflspg- 1 6 4 7 0 6 

4 

T, «iat, MB&EftS*LT^<. 
[00 14] 08, 9\^lstc&&&m\C£Z 

t, ffl—<D hffiStc, <K /J>^3f@X*i2<@(7D 
^>^£fiftfToLT. 8l»i(tf>E»*fif5 J:5t-t 

^o-r ^^yiio^fToxt. &g (Bwg) 12* 

S (KBJfi) fit, *<3>r:<*«&ioEftLfc»&£l5 
10 i:^4f«9ttft<, y X/u^ftHPEliSdsaSkfcftO, E 
ft- 3" KO±***ftO»«i*«dS3a< T\ 

[0 0 15] IJEorkSfcKJ: t) ftSftfc 

"C> yX/u^igtblHlSSSrffi^kL, Sfejcfl, Eft- 3/ 
K<B±*3K8«^ft-L*ia«K #nrllGft^«3(t^Eft 

yX/m*/K c f 3 . ^3«i^ UT4»»SSr» 
20 -5J:5^UTt^-636s. 2Sg (3 KM) , 41 

H (5 MM) , JE^tt, 5«M«±-efcJ:i^*«j&S 
(cSI8?x-#J:5 0 ^fc, Hi (A) iat. yX/u^J^E 
ft- 3/ Kl 1 cO±^lE^[P)t^LTii[ft^rRl(ciSKLfc 
«S\ Ell (B) j2itt«»LrEKUfc«S:^U ^"T 

Eft-y K^*#'**rBI— {-U3t*^& 

EftKy b»t:m-k-rti&. Eft- ^ k^bj* 

30 « x ^-fnoE^ifeSrffl^-CtJ:^^, KT, 8ft MS: 
»i^^-r^^«>lc, (Hi (a) lc^LfcE^J#*fc£ffl^ 

[ooi6] mi (a) , (b) \zfjk\^tim^ & 

(^»HEft*ff 54fr&^t>^-e*>6^ J^T> 

»*n5i^<o"»Sltt4rtttMi-Sfe«)^0-C. El*. ,1 
lMJi-^^^^ (M) N 1 lC(iv^T> (c) , 1 1Y 
te^o- (y) ^y^4:*»niE8^yK-e, * 

Eft— 3/ K 1 1 M, 11C, 1 1YI1 S Bl (A) 
40 LfcEft- y KiHlv ^> /J^yX;wS^S45 
3^1J (M, C, Y) (DW) <DSXsUm% 

ra-^Eftffiaj-*i-uTa[iafrt,(iu*v^s, fe^ 

S*6Eft— s/ KRI*-Crt:«ialT*»Srprtfil2: LT^5 0 
^oX, 64 (4X4X4) IDO 

# 9-raWEftSrfif 5^i*"C*6. 
[0 0 1 71 H3tt, *38M<Oflfe^Hlfifi?||Sr|ftWi-5fc 
*(OB^ HJ4\ 1 1 Ltt**fty X/uM^oy X/u?iJ£: 

50 fctt LM, LC, LY<D3F\) ^5 



(4) 



>?(D&M (0^F'j£>i&-£\ M, C, Yd3fe) co^fc 

n m^wm^, mm, mc, my(0 3^ij) #-r<5E 

3/ h\ WlffiK^ 1 1 Sfi. /hSft/X/HloyX/i' 
ffi^K^Tf^ #IEft^y Kl 1 L, 11 M, 11S 

^ti^tim—os x^m <l, m, s) t'M^n 

[0 0 18] E14(1 **M«)tt<z>lllfi«*r»Wi"Sfc 

«><7)Ktt»j«ia-e, a*. lu. iiM, nsii 
^ti^thmsi^irtcmm^v ki i l, i im, n 

S^|^»(0^fflS:t5S2ft^yK-e, llBk^« 

91 J: o tffl £ frfcEfi^ y KT% R!2ft^ j/Kll 20 

Bkfi, m& (Bk) (7M l/?%mM-fZ> 1WKDSX/1> 

*tft<tt)J:<, **ffl^lB»*ra<i-5^idS-e# 
6o fc*5. B4fcf4, II (Bk) ffl^yX;UBkSr®ft 
^yX/MUL, 11M, 11S) tgiJf*:(C«^U 
fc«Mr»Lfca^ j!tf£fflZ>E$i^3' Ki-«:Rfttt 

l;:»W&t*J: 5 t (0^#l<7>#-g\ Eft--* K 1 

1 MCD / X/u^ £ Efl^ s/ K 1 1 B k <DS X/H£d*4E L 30 

1><DT% fifths' Kl 1 B kcoy *Vi^J&Eft^ s/ Kl 

s&BK&tK E»^s> K^»«:io«ib-r::£# 

[0 0 19] B5I1 *»M^teOH*«S:lft?Bi-5^ 
*<Z)5fffi»rffiHT\ 0*. lit, 11M, 11SI1 
03. JftlMi. H4^Lfeltlfi«tra»(OfPffl*i--5 



6 



M¥9- 1 6 4 7 0 6 



E»— s/ KT\ C^HJfi«l^*3^Tfiv #E«^s/ Kl 
1 L, iim, 1 l S*i % H^toj: 5 l-x E»*ftl 4 
*tLT«»LXE»SttT*3 9, :tiiaot, Eft- 
s' K<£>±j££;*fa (x;£ft) oJSSS:g<t5r^^-e 

[0 0 2 0] 

[Ull ] *I0|(a6E^> K<^y XyuffiSr^i-H 
[H2] *»Wl!iJ:SE»^2y K*ffl^-C*7-E» 
[0 3] *»«wte(DSIlt«SrK«t6fc«)©H-e*> 

[0 5] *»w^)E^te^iii6«*ttwr5fc«)o» 
[0 6] t^*o^>-^> k • ^yr^j > 

1»MWtB-C*>£. 
[0 7] «S6<D>f V^i^* hE»^y KSrJflVCAi 

[08] «3fc<D-f s> h^y ^^Srfflt>X»W 

[09] tt*tf>>r V* ^ s/ h^y >^Srffl^T«H 
E»*fr5#^fl&^«*^118^fc5o 

11, 11M, 11C, 11Y, 1 1 L, 11M, 11 

S->fy^^xs/h*^yK (ES^yK) . 12- 
^yy^ l 3-ap-r y s/^2Sr±*3it*rtJ (x* 
ft]) KttM&S-SrXM' KP3/ h\ 1 4 1 5, 

16-|EMin-7o 



[01] 



[02] 



(A) 

L M 



±11 



> i j 

U Ll U 



L M 5 



ttt 




I I I 
Li L2 U 



O o o 




O o o 


O o o 




O o ° 


O o o 




O o o 


O O o 




O 0 o 


O o o 




O o o 


U r 

L M S 




pf t 

L M S 



-c 

-Y 



(5) 



1 6 4 7 0 6 





